Abstract
Introduction
Medical plants are an important part of human life. In recent years, the alternative medicine system is in an important position. The value of herbal medicines is increasing because of the decrease in the level of the effect of synthetic drugs. The plants collected from nature are also used in food, treatment, spices, soft drinks, cosmetics and agricultural control. Fungal disease are observed very much nowadays and as a result yield losses occur. As the used fungicide-resistant strains grow, new drug searches are emerging. The use of medicinal plants for treating fungal infections is an advantage. The use of plants as antifungal agents may be an alternative to minimizing the residual problem. Secondary metabolites in plants have strong antibacterial and antifungal properties. It has been reported that the antimicrobial properties of Datura plant originate from compounds such as alkaloids, triterpenoids, steroids, flavonoids, triterpenes, phenolic compounds and tannins [6] . Datura sp. produce the alkaloids such as hyoscyamine and scopolamine used in pharmacology [7] . Philipov and Berkov [8] found 29 tropane alkaloids in the root, leaf and seed of Datura stramonium L. by GC-MS method in their study. Datura stramonium L. has antibacterial, nematicidal, antifungal, contact toxicity, anticancer, antioxidant, antimicrobial, acaricidal, repellent and oviposition deterrent effects [3] . Datura stramonium L. leaves contain alkaloids in the range of 0.2-0.6%. Atropine, one of the active tropane group alkaloids, is commonly used in eye diseases and paralysis resulting from the nervous system [9] . Atropine is also used in Parkinson's disease, diarrhea, bronchial asthma and peptic ulcer [10] . Atropine intake in excess of 10 mg may potentially have a lethal effect. Each of the DS seeds contains about 0.06 mg of atropine, so consumption of a capsule containing about 50-100 seeds can lead to severe anticholinergic toxicity [11] . Datura stramonium L. is a wild plant that grows in almost every region of our country on the roadsides and in empty areas. Plants are collected and dried and then leaves are prepared as cigatette for asthma and bronchitis. Seeds are used in acne, eczema, hemorrhoid treatment and antispasmodic. Ointment is also applied against regional pain [11] . The flowers of Datura stramonium L. especially the leaves, are used against asthma, cough and cramps [9] . Aerial parts of Datura metel L. include datura metelin C,D,E,G, leaves contain secowithametelin, daturiline, and vitamin C, also roots have hyocine, hyoscyamine secondary metabolites [12] . Datura innoxia Mill. (Solanaceae) contains many alkaloids. Within 50 of excess alkaloids were detected [13] .
Results
This review was carried out to investigate the antifungal effects of Datura species grown in Turkey. [16] reported that extract of jimsonweed (Datura stramonium L.), common cocklebur (Xanthium strumarium L.), rosemary (Rosmarinus officinalis L.) and wormwood (Artemisia absinthium L.) showed antifungal properties by inhibiting mycelial growth against Alternaria alternata; generally ethanol extracts exhibited a higher antifungal property than aqueous extracts. Among the aqueous extracts, Jimsonweed showed the best antifungal activity and flowers of jimsonweed has a better effect than leaves. Sasode et al. [17] reported that 10% crude extract of the devil's apple inhibited the growth of the Alternaria brassicae fungus by 39.22% and it's 10% boiled extract had 19.92% inhibitory effect. Rodino et al. [16] observed that 2.5 % , 5% and 10 % leaf ethanol extracts of devil's apple inhibited mycelium growth against Alternaria alternata and their inhibition percentages were 30 %, 83.33 %, 60 % , respectively. On the other hand, researchers reported that 2.5 %, 5% and 10% fruit ethanol extract of devil's apple inhibition rates were 20 %, 50 %, 16.7 % , respectively. Whereas, Kumar et al. [18] determinated that 40 % dozes of devil's apple ethanol extract inhibited mycelium growth 93.36 %. In addition, , Bagri et al. [19] reported that Datura sp. leaf preparations inhibited micelle growth and spore germination of Alternaria alternata and caused a high level of decrease in fruit decay density and also, Datura sp. leaf preparation was as effective as Kitazine fungus. Khallil [20] reported that spore germination of Alternaria solani in the devil apple's aqueous extract was %69.1±6.5. Kumar Meena et al. [21] reported that the extract of 25% of the leaves of Datura stramonium L. reduced the growth of Alternaria alternata fungus by 56.78% and the increased doses prevented the fungus growth, so much. Kantwa et al. [22] reported that the Datura leaf extract inhibited mycelial growth of Alternaria alternata fungus by 40.33%. Anamika and Simon [23] determined that 10% aqueous extract of Datura stramonium L. inhibited the growth of Alternaria alternata fungus by 40.9% and spore germination by 32.5%. Hannan et al. [24] reported that Datura stramonium L. extract is highly effective against Alternaria alternata. Satish et al. [25] found that the antifungal effect of 25% aqueous extract of Datura stramonium L. aganist to some Fusarium species was 87.25 ± 0.85% for F. equiseti; 75.00 ± 1.08 for F. moniliforme; 68.25 ± 1.11% for F. semitectum; 62.00 ± 0.91% for F. graminearum; 67.50 ± 1.19% for F. oxysporum; 77.00 ± 1.29 for F. proliferatum; 70.00 ± 0.91% for F. solani and 66.75 ± 1.11% for F.lateritium. Surender Kumar [26] reported that Datura stramonium L. extract inhibited mycelial growth of Fusarium moniliforme by 56%. Sharma et al. [27] investigated the antifungal effect of extracts obtained from Datura stramonium L. against Aspergillus flavus, Aspergillus niger, Fusarium culmorum and Rhizopus stolonifer. The most effective extract was a methanol extract, and the most effective part of the plant was leaf for Rhizopus stolonifer, while callus extract was for other fungi; The best antifungal effect was against Rhizopus stolonifer fungus, followed by Fusarium culmorum, Aspergillus flavus and Aspergillus niger respectively. Uma Reddy [28] reported that leaf extract of D. stramonium L. was effective against Aspergillus niger and Fusarium sp. Singh et al. [29] determinated that extract of eucalyptus (Eucalyptus sp.), devil's apple (Datura stramonium L. ) and stabragh (kapok tree) (Calotropis procera (Aiton) W.T. Aiton) limited Fusarium oxysporum f.sp. chrysenthemi fungus growth. Shivpuri et al. [30] reported that extracts of Datura stramonium. L., Azadirachta indica Juss., Polyalthia longifolia (Sonn.) Thwaites, Ocimumun sanctum Linn. showed antifungal properties against F. oxysporum fungus. Arzoo ve Biswas [31] claimed that Datura stramonium L. aqueous extract inhibited mycelial growth of Fusarium oxysporum f.sp. lycopersici by 13% . In the study conducted by Salman and Faraj [32] , the effect of Datura stramonium L. extract against Candida albicans was investigated. The minimum inhibitory concentration (MIC) was 3.12 mg / ml. Datura stramonium L. leaf extract was tested for sensitivity to different concentrations and as a result zone of inhibition was determined as 12.00 mm at 200 mg / ml, 17.00 mm at 150 mg / ml and 26.00 mm at 100 mg / ml, respectively. Chohan et al. [33] reported that 8% aqueous extract of Datura stramonium L. leaves inhibited Fusarium oxysporum mycelial growth by 28.5%. Bhardwaj et al. [34] investigated the inhibitory effect of Datura stramonium L. methanol leaf extract on Colletotrichum lindemuthianum in vitro media. 40% inhibition at 250 ppm, 55.56% inhibition at 500 ppm and 60% inhibition at 1000 ppm. In another study, it was reported that Datura metel L. leaf extract showed a strong antifungal effect against Macrophomina phaseolina and methanol extract gave better results than chloroform extract. The MIC value of methanol extract of Datura metel L. was determined to be 20 μg / disc [35] . Mogita et al. [36] Allium sativum L., A. cepa L., Cleome gynandra L., Azadirachta indica Juss. , Datura stramonium L., Aloe vera (L.) Burnm., Lantana camara L. and Eucalyptus globulus Labill. In vitro antifungal activity against C. lindemuthianum was observed and the best antifungal activity was observed in Aloe vera leaf extract (90.6%) and Datura stramonium L. extract (65.99%) was second. Sahu et al. [37] reported that Datura stramonium L. extract showed a 34.65% mycelial inhibition effect against Alternaria solani. Shinde and Dhale [38] investigated the antifungal activity of Ocimum tenuiflorum L. and Datura stramonium L. extracts on Fusarium oxysporum and Rhizopus stolonifer fungi. According to this study, Datura stramonium L. stem bark alcoholic extract showed maximum antifungal activity. In the plants parts, the most antifungal effect on both fungus was at stem bark extract and then were at leaves and root bark respectively. In a study conducted by Alemu et al. [39] , antifungal effects of 20 plants against Colletotrichum gloeosporioides were investigated. Datura stramonium L. methanol extract showed a very good antifungal effect against the tested fungus, Datura stramonium L. and Eucalyptus globulus Labill. of leaf extracts inhibited the pathogenic spore germination more than the other extracts (14.7% and 15.7%, respectively). As a result of research, it was stated that the seed extract of Datura stramonium L. contains atropine alkaloids, scopolamine and diterpenes and is effective against F. oxysporum [40] . Satish et al. [41] [42] indicated that the extract obtained from seeds of Datura stramonium L. was a strong inhibitory effect, completely inhibiting the growth of Gibberella zeae and inhibited the growth of Phytophthora capsici by 96.91%. Mohammed et al. [43] reported that alkaloids of Datura stramonium L. was high antifungal effect on Aspergillus flavus (zone of inhibition 9.00 ± 0.73 mm). Abayhne et al. [44] reported that Datura stramonium L. aqueous extract had good antifungal effects against Phytophthora infestans. In their research, Begum et al. [45] [50] . A leaf extract of Datura metel L. protected Pennisetum glaucum against downy mildew disease caused by Sclerospora graminicola. On the other hand, Datura metel L. seed application by leaf extract was indicated to show 79% and 67% protection against downy mildew disease in greenhouse and field conditions respectively. It was also found that this extract is active in early and later stages of resistant plant growth. It has been observed that the highest value of the effect against Sclerospora graminicola was obtained by applying 2% Datura metel L. for 3 hours [51] . Carvalho et al. [52] found that the aqueous extract of Datura metel L. plant did not prevent or even encourage the growth of Alternaria alternata. Vikhe et al. [53] [61] investigated the effect of Datura metel L. extract on Ascochyta rabiei in their research and found that 1.2.3.4% w / v n-hexane concentrations of shoot and root extracts of D. metel L. suppressed fungus growth. Percentage decrease in colony diameter of Ascochyta rabiei varied at shoot and root extracts. In the shoot extract, 34% in 1% n-hexane, 22% in 2%, 30 % in 3% and 28% in 4% colony diameter decreased. Whereas, in the root extract, 34% in 1% n-hexane, 36% in 2%, 22% in 3% and 41% in 4% colony diameter decreased. In another study on the same fungus, the effect of Datura metel L. shoot and root on the fungus growth of aqueous and methanol extracts was investigated. Shoot and root extracts prepared with water showed significant antifungal effect compared to control but it was reported that shoot extract had better results than root extract. It was also concluded that the methanol extract was more effective than the aqueous extract in inhibiting the formation of fungi [62] . In another study, Datura metel L. leaf and flower extracts obtained with different solvents (petroleum ether, chloroform, methanol and aqueous) against different fungi (Trichoderma harzianum, Trichoderma viride, Fusarium oxysporum f. melonis, Fusarium oxysporum f. lycopersici and Fusarium oxysporum f. tuberosi.) were investigated. D. metel L. leaf and flower extracts showed antifungal activity against fungus at each concentration (1%, 2%, 3%, 4%), Fusarium oxysporum f. sp. melonis more sensitive to the D. metel L. leaf extract than the other two Fusarium species. It was also concluded that the antifungal effect of D.metel L. flower aqueous extract against T. viridis was higher (69%) and both Trichoderma fungi was more sensitive to D.metel L. organic extracts than Fusarium species [63] . Jabeen et al. [64] researched that fruit extract with different solvent fractions of Datura metel L. had antifungal activity against Saclerotium rolfsii Sacc. and researchers found that the chloroform fraction had the best antifungal effect. It was also reported that the ethyl acetate fraction had less antifungal activity than the chloroform fraction and n-hexane, n-butanol, aqueous fractions did not show antifungal activity. In the study conducted by Ravikumar and Garampalli [65] , it was determined that the antifungal activity ratio of Datura metel L. 4% aqueous extract was 21.30% and the antifungal activity rate of 2% aqueous extract was 6.66% against Alternaria solani. Anwar et al. [66] determined that the aqueous extract of the devil's apple (Datura metel L.) decreased the growth of Alternaria alternata fungus by 9.41%. Javaid et al. [67] investigated that root, leaf and stem aqueous and hexane extracts of Datura alba Rumph. ex Nees had antifungal activity against Macrophomina phaseolina. At all concentrations (1, 2, 3 and 4%), aqueous extracts showed the same effect as hexane extracts nearly; among aqueous extracts, with (% 85-92) inhibitory effect the root extract showed the best antifungal property (inhibitory rate at leaf extract was % 60-65, also at stem extract was % 72-83); also among hexane extracts, the leaf extract showed more inhibitory effect with % 72-84 than stem and root extracts (% 59-79 and % 57-62, respectively). Javaid and Saddique [68] reported that methanolic leaf and fruit extracts of Datura metel L. were highly effective against Macrophomina phaseolina. It was also concluded that leaf extracts with all concentrations of chloroform, n-butanol and ethyl acetate fraction (3.125-200 mg mL -1 ) and n-hexane fraction fruit extract prevented fungus growth. Saha et al. [69] [71] , it was found that aqueous extract of Datura metel L. against Sclerotinia sclerotiorum (17 mm inhibition length) was effective but Datura had no effect against Rhizoctonia solani and Fusarium oxysporum. The maximum antifungal activity of methanol extract was found to be active in leaves of Datura metel L. against Sclerotinia sclerotiorum with an inhibition length of 30 mm and inhibition length of 9 mm against Rhizoctonia solani as observed but no effect against Fusarium oxysporum. In the study carried out by Malik [72] , fungicidal properties of different alcohol concentrations (10%, 25%, 50%) against Aspergillus flavus of Alstonia scholaris (L.) R.Br., Argemone mexicana L. and Datura alba species were investigated and it has been observed that as the alcohol concentration increases, the inhibition rate of fungus radial growth increases. 
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Conclusion
In this rewiev, antifungal effects of D. stramonium L., D. innoxia Mill. and D. metel L. investigated. It was concluded that three Datura species exhibited antifungal activity at different rates against different fungi. In addition, the antifungal effect of this species varies depending on the plant part and type of solvent. The investigations show that there is a good potential to be used as a good fungicide in agricultural control thanks to the secondary metabolites it contains. The use of plants as antifungal agents may be an alternative to minimizing the residual problem.
